‘- D

ED 118 462
5.0,

_ DOCUMENT RESUNE

L

SBE 020 362 ¢

.Venkata, Subrahmanyanr S. ) v

AUTHOR .
TITLE . Professional Engineering Educatiom in- India. . I
PUB DATE 16 Jun 75
* NOTE R 21p.; Paper presented at the Annual neeting of the
: American Society for ‘Engineering Education (Colorado '
: ‘ State University, Ft. Collins, Colorado, June 16-19, .
Z 1975).: Occasional marginal legibility :
"EDRS™PRICE~ ur~so.83,nc=s1.67 Plus Postage
. DESCRIPTORS *Curriculum; Educational Programs; *Engineering
v . Education; Engineers; *Higher Education;
. . *Instruction; Professional Education; Progranm
: Descriptions
‘ IDENTIFIERS *India e ,
N o . . Lt . —
ABSTRACT : - R

All asPects of profe551onat eng1neering in India are
discussed, 1nc1udlng the structure of basic, technical and
‘ professional education, the pattern of engineering curriculum, the
. role of professional societies, the role of industries, and
: recormendations and conclusions. Comparisons are made betweep these
aspects and those now existing in the United States. (MLH)

<, 3"
ot

RO A

-

"****fl‘***************************************************************,***

* Documents acquired by ERIC include many informal unpublished. *
* materials not available from other sources. ERIC makes every effort *
* to ohtain,the best copy available. Nevertheless, items of marginal *
* reproducfﬁility are often encountered and this affects the quality *
* of the microfiche and hardcopy reproductions ERIC makes available *
* yia the ERIC Document Reproduction Service (EDRS). EDRS is "not *
* responsible for the guality of the original docupent. Reproductions *
* supplied by EDRS. are the best that can be made ¥rom the original. , *
* *

;;, . *********************************************************************
'{"5 ';’. ?”Ké‘/ N »e




ED118462

0
.

'y \
‘e - av* . |
' >
US OEPARTMENTOF HEALTH,
ZOUCATION &§ WELFARE

NATIONAL INSTITUTE OF

4 : - EOUCATIOR

‘ DUCED EXACTLY AS RECEIVED FROM

- YHE PERSON OR ORGANIZATION ORIGIN

\ ATING 1T POINTS OF VIEW OR OPINIONS

g STATED DO NOT NECESSARILY REPRE

< SENT OF FICIAL NATIONAL INSTITUTE OF
" " EDUCATION POSITION OR POLICY

PROFESSIONAL ENGINEERING EDUCATION .-

IN INDIA
by

SUBRAHMANYAM S, VENKATA, Member ASEE

Department of Electrical Engineering . ‘
West Virginia University

Morgantown, W.Va. 26506 \

7

»
[y

Presented in the 1975—ASEE Annual Meeting held in Cold?géﬁ étaée University,
Fort Collins, Colorado, on June 16, 1975 in the Session: Professional Engi- -

neering Education in Poreign Countries. ‘ '

- . . R

THIS DOCUMENT HAS BEEN REPRO.




(¢}

‘ INTRODUCTION - T .
5 oo :

India has witnessed a raaical change in scientific and technological

-~

developments in the past decade. The underground nuclear explosion and

the recent launching of a space satellite are clear testimonies of these@

developments., India is able to export not only the industrial products
[}
from tiny pins to gophisticated computers,but also technical know-how _to.

« scores of other countries. All around the norld, and especially in the
Mid-eastern countries, Indian Engineerssare being hired to responsible

positions. Many African countries are receiving sizeable educational -

. g T

" and industrial assistance from India. There are a vast number of Indian
4 . ) , .
Engineers in the U.S. appointed to responsible positions. Some of these °

o ' : N - e
dres out any formal education to speak of in U.S. : -

i These/achieuements dgre partly due to the dramatic changes in the .
éducational patterns in ﬁhe past decade, eSpecially in engineering edu-
cation "+ The philosophy of engineering curricula has changed totally from .
thé classical British pattern of technological approach of the 1950's to. '
, the American pattern of scientific approach in the 1970'8. To the auther's
?sjknowledge, nowhere have such significant changes taken place in such a '
brief time span. ‘
Inspite of these glorious facts, recent enginéering graduates are
frustrated in their profession. The main reason°forlthis'is that their'

/

Jobs do not put to full use their abilities or the education they have

T-..";)K

obtained. Many of the industries are not innovative and hence do not

-~

employ newar approaches in hiring and using the sérvices of the indigenous

N graduates. Also, the industries lean heavily on foreign expertise and

, *It is not surprising to learn that ‘India stands third in the world in
3 ) ' .terms of scientific and technical manpower.'
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do not o}fer exciting gnd challenging jobs to young engineers. Duezto,

these reasons there is a brain drainaof youﬂg engineers to foreign o
-~ . countries. In receot years, though,.India has recognizod toe need fof

proper'evaluatioo of manpower and interaction betqpop e@uc;}iooal insti~

tutions and the inéostries.. This was due to the surplus engineefing
! ) graduates in the country dﬁring the late 1960's, resulting in the
 massive onemploymeng of these highly reépecteé professionals. Indian
engineers are H;tno means inferior to théir contemporarios around the
world as far as their intellectual capabilities are concermed. Even
so, engineering education in‘India %g_got without its pitfalls. This
paper, in the course of its gevelooment, intends to look into the credit
and debit sides of‘profeosional éngineeriné in,Iodia.

ihe central purpose of this paper is to looé into all aspects of

Professional Engineering in India, After defining a professional engi- -

M

"neer in India, it will be followed by the styuoturé of‘basic, technical
o’ ' )
and professional gducation, the pattern of engineering curriculum, the

. - . b -

role of professional societies, the role of industries and recommendations

P

and concluoions. Througoout'thg paper an attempt will be made to com-
- pare these various aspects with thoggiexisting now in the U.S. . , .
.‘ In the recent past, two excellent papersl’zhave looked into engi-
neering education in India with particular emphasis to electrical engi-

¢ 3714
neering. They are worth ;ooking into, Other related articles’are also

'l

»o

cited in the end under references.
m i . J .

DEFINITION OF A PROFESSIONAL ENGINEER

L
,¢ /-l'

A Professiona1 Engineer today in India is more a technologist wh&
o

is defined as "a perscn holding a degree of equivalent proﬁessioﬁél

e

Ea
A L, Ve

| ' 4 R
« 7 ' 3 .
. L, e A
N . [idd S
:
. ) S ,




-«

I

TR

: -3
qualification, who is responsible for the application of scientific

. : &
knowledge and method to Industry'.
. }"\X A
Earlier, asfﬁ’technolpgist, an engineer was more a doer than a
2 .
thinker. He was trained for maintenance-type jobs and because,e% the

-

variety of johs he was called upon to perform, the exe;ggelénaduate
was requioed to have a knowledge of all the bghnéﬁﬁe of engineering.

British influence and their educational pattefn were responsible for
this situation, .

. Sipce obtaining Independence in 1947, India has recognized the
need for credative engineers and it has changed its educational patterns
suitably in the pae;\ZS years. The professional engineer today is .
becoming more cretive than being purely a theoretician. He uses his
sciektific and technological be;kground to perform the available prac-
ticdl jobs in various moderq indusgtries. He is still a technologist,

though, in the context of the'above @efinitioh.

-

. STRUCTURE oF BASIC EDUCATION .

Before entering a college, most Indian students go through one of
1

two followidg types of precollege or high school education:
.(1) Ten years of schooling (eleveh yearg in certain regions)'leading
| ‘to a eecondary school certifioate, followed by a one-year pre-
[university course or a one-year pre-professional cour;e or a two-
year Intermediate course.
(2) Eleven §ears of schooling for the higher secondery echool cert-

ificate (twelve years in certain regions).

Like'engiheering educatdion, the basic‘school'education is under-

JEREN
[

going cohstant revision.” It is envisaged that a standard pattern of

a eléven-year or twelve-year schooling would gvolve under this revision,
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which is to comprise of 4 or 5 years of primary or elementary schéol

' -

education, a middle or juniérfhigh school state of 3 years and a higher

-

secondary or high school stage or fgur years. "
It is appropriate to state here that the basic school aeducation

is taﬁght in the regional language of the states.There are about 15
» N _/ -
major regional languages recognized in India. English is taught as a

second language in these schools. There aré some schools which offer
English as a medium of instruction even at this level. However, at the
college'lé;el, the medi;m'of instruction was English till 1970, at which
time several states introducted thgfr \egional language as the medium of
instruction for liﬁeral arts progtams. inearing education has begn ]

in English only and this trenahis liﬁeiy to continue into thé forseeable

~

future at least.

v

4 .
STRUCTURE OF ALL TECHNICAL EDUCATION |

Technical'education‘isnclassified into three main groups depending

.-'.‘} N
upon the level of educational training one has to undergo. Theze are:

-

a) Certifica&e programs and vocational and.industrial trajining: One .
. i o

who gets this type of training in an industrial (vocational) in-
3 L ] =

stitute in India is a Craftsman. He is a skilled .worker possessing

the broad range of rquired skills dptq a pre-determined standard
in a specific occupation. o , ' E
b) Diploma Courses:. A diploma pe? se Iin India implies séecifically"

AN

on assoclate degree in the appropriate branch of engineering. A
‘ i 3
person who undergoes this type of training is called Technician,

who is a person qualified by specialist technical education apd

practical training, whose work requires the application ofatech-

- L
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nical knowledge and skill higher than those of a skilled worker

and lower than thoss of a technologist An institute wh\hh con~
fers this type of dlploma.is called a "Polytechnic'. There are

about 280 of these in.India. ‘

¢) Engineerinz degree programs including graduate and research programs:
As mentioned in the previous section, a person who gets a bachelor's

degree or its equivalent is called a Téchnologist or a Professional

Engineering. geveral of thchndian Engineering schools do offer
graduate programs ieading to Master's degree after 2-year academic
training.' Presently, a few of the schools offer Ph.D. programs,
too. Since tng main theme of this paper is about Professional

& Engineering the rest of the paper would deal with Bachelor's degree
education only. The detailed &igcussians on other groups of tech~

| nical education defined above is not within the scope of this paper.

STRUCTURE OF PROFESSIONAL ENGINEERING SCHOOLS

™y

Engineerfng Colleges in India can be grouped into three distinct

1
Categories;

(a) Higher Technological Insritutions

(b) Regional Enginzering Colleges and

(e) Engineering Colleges supported by State Government or private

agéncies;
) . i
s \*The Higher T:chnological Instlt“tions offer the best possible

-

educational facilities. Under this category there are six Indian

Institutes of Technclogy (IIT's) located at Khangpur, Bombay, Madras,

v

Kanpur, Varanasi, and Delhi. They have been established with sub-

stadtial support from varicus western countries. For example, the 1IT

at Kanpur was set up”by a consortium of rine American universities.

7 . :
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These Instituﬁéquogether with the Indiandnstitute of Science at Bang-

alore command the best possiyle‘facglifies, faculty and resources in

4 N

" the country. Admission tg these schools 13 *extremely competitive.
. ‘ /

£

78]
T . .. .
sed on their relatfve performance in 2 nation-

Freshmen are selected b

l;ﬁ;nanigq&_this is equivalent to scoring high __
Nz . .

in SAT scores in }ﬁé USA. Each of these institutes is autonomous and

" formulates its g¢§ curriculum patterns and academic policies.

/i
There are_at present about fifteen Regional Engineering Colleges.

ke

They are joint ventures of Central (Federal) Government and the con-

b

nected Stg@é Government. Some of these have received substantial aid
g '

from thsjﬁ.N. under UNESCO.. They are equivalent to Engineering Colleges
in Staﬁé;Universities iﬁ the USA. Admission into these colleges is
NS

also‘jefy stringent and the seats are offered on a competitive basis.
= ; . f 1

The other engineering colleges operate as colleges affiliated to
Universities,,which are either public or private. Admission to thesé

colleges is less competitive.

Sinée the engineering profession in India being highly valued in

society, only the top 10 per cent of Ehe'high school grahuates can enter

any eng;nqéring‘college. , o, ‘ -7 .
. ;0 o, 7
For the admission into engineering degree programs, a special stud

lbf matheﬁat#cs, phyqics and chemistry at the higﬁ school level is a
requirementi ) ' | $ ] 0
Engineering degrees in India are conferred as Bachylor of Eﬂgineering
(ﬁ.E.), Bachelor of Technology (B. Teéh.) and Bachelor éf Science in Engi- ;‘
neering (B.Sc.(Engg)). There 18 not much difference i;:these degrees as
the names might suggest. In thé '60's, some engineering schcgls of fered
3-yedrs prégram4and others 4-Yea£ programs after thirteen years of school-

)

i* 1]
ing. In the '70's almost al]l the institutions are offering 5-year programs

b
8
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. after 12 years of primary andvsecondary education, All the three degrees

&

are recngnized as equivalent to B.S, in the appropriate braneh of Engineer-
ing in the U.S. |
- ) A A11~the engineering schools which are about 136 in number require
recognition by'UniverEiry’Grants Commission, aniautonomous body set up
by the Federal Government. Thewnther‘rébponsibilities of this body are

,to fund research prograns,offer fellowships and scholarships, etc. like

-

NSF in the U.S.

‘ STRUCTURE OF ENGINEERING CURRICULUM
; It has been edtablished in the preceding sectipnrthat the under- .
graduate degree in India in most of the schools is of 5 years duration.

, “A core curriculum covering mathematics, the ph;gical sciences, and

/ basic engineeé;ng subjects 1ike(workshoé prectice and engineering‘
graphics are common to all stuients majoring in all branches ef engi- .
neering graphics are common to all students majoring in all branches nf
engineering during. the first‘three years (first two years in-eeme in-
stitutions). The laet two years are devoted to a particular branch of

specialization which the student chooses as his major * The more popular

branches like Civil Electrical and Mechanical Engineering are offered

)

N
. by al%ééj)all institutions in ﬁndiar Many schoolsg. offer Chemical Engi-

neering as a major. More recen branches like Industrial Engineering,

Aerospace Engineering, Textile Technology, etc. are offered by a handful
‘ (™ !
i of universities in the country.

| 1
As Murthy has mentioned, the|factors to be taken into account in ,

/ forming a curricnlum are the needg of the country, modern developments :
/ in technology and the needs to emphasize the fundamental and the generall

/ ' " *Appendices A and B show typical curricula in Civil and Engineering re-
' spectively followed in India. For the sake of comparison the respective
. Q . West Virginia University's (WVU) cu#ricula are also shown:
EMC 9' ? * . P
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at the expense of the purely topical, empirical or vocational. During

the past 20 years many universities have been periodically revising .

the ¢curriculum, to achieve‘the best compromise ampng the factozf q&— )
umbrated above. MdéE/;f the curricula have been changed from the old
British péttern éo tée more scientific pattern of the U.S. Practical
emphasis is also given even today as in workshop training and laboratory
work. In the b.s., workshop training is obtaiméd by most of the students

during their pre~college days. ﬁany universities have adopted or are in

the process of changing over to the semester pattern of education and have

. discontinued the system of organizing courses in units of one academic

year duration. In the process of this changeover, most universities have

not kept abreast of one another. It is almoat certain that all universities

1

will eventually follow the semester system. Some other features introduced

4

during the 1ast.two decades are the additions of humanities courses in

the core curriculum; and at th% senior level, a senior project (see the .

.

Appendices). In this, a spu@gnt can demonscréte his ability in terms of
d%signing and executiﬁg a project. IGiven the proper facilities, environment
andxsupport,)the execution of his/h*r project often- tj?ns out to be one ,

of the most meaningful and valuable jphases of the overall training of the

student. Even seminars have been irtroducel in the senior year in most

* -

. * ' n
of higher technological institutiond in recent times. Though a lot of

flexibility has been introduced in the course content and syllabus, a
. ! -
student is not free to choose the cpurses he likes ignce no such choice 1

available. Eg:has to take the courLBS‘as set forth By the universiiz/fpr

the entire five years except for a few electives in the senior year.;

o

g
Another ?oint of difference with the American system is that the Indian

- 3
Wby

system has no prerequisites for advanced level.course. The introduchion
* . [
- ‘. . % ﬂ
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of computer programing has changed the Indian curr%fﬂ}um significantly.

n

3

But thie is to be found only in the IIT's which aém
?'ﬁ

x

-

@quipped with modern
A

computers. Most other schools lack proper computing facilities' but qun

I

these schools teach Fortran ®Programming so as to prepare the modern student

' W ° R
...to handle his new job effectively. Even with theséﬁgramatic changes in .
: 3 ,
the curriculum pattern, the Indian educational syatem places epphasis )

1 ~ .
on the technological compatibility details than on_designing as in

American universities. ' . .

The examination pattern in most of the engineerﬁng schools remain
as in the past, which is very rigid and strait for the praesent, Exam- o
i
inations are not given by the instructor who' teaches a course but

: question papers for them are usually given by a professor from another
2 ° -
%

university. The answer papers are valued by yet anotHEr professor from

a different university. This way, the instructor of éﬁe course has no .
‘Ef\

control over the grading procedure. Similarly, homewo%k assignment has

no contribution in student grading. However, points fﬁ& classwork (about”

207)count for grading in some schools, and _this the only way the instructor

can influence the grades of his students. 1In this resﬁect the author
”?"
feels that Indian institutions should emulate American patterns of exam-

E:1

inations where a faculty member is in complete charge of not only lexam-

inations but also the course cqntent itself and the.B}lebus.
| b

FACULTY EXPERTISE - ;;f
f
!

i
i
4
E

The quality of any engineering education, for that matter, education
depends to a major “extent on the quality of faculty e%pertise. Just as’ .
the curricula has witnessed dramatic changee in the%%egt'two decades, the
level and quality of faculty has imnroyed cognatelyﬁ}iTwenty years ago, a

Ph.D. faculty member was rare to find in engineering &nstituticns. Today

T

‘ . S 1.1 L q
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not only in the IIT's and in the Regional Engiheering\Colleggs, but also

in ﬁost of the other uniVersities; there are numerous %gll—qualified Ph.D.'

. L4
among the faculty, . | . ",

8

e .

Teachers of the present‘day are innovative and eager to improve = |

S

N Itheir teaching methods-and pethodologies and are mainly responsible

.for the curriﬁulum changes offéhe past yedrs. An engineering pro-

fessor is no longer the secéndrcléss citizen of a decade ago and his
)

'salary today is on par with those holding first-class c{vil service

jobs., Most universities follow their own methods of selecting or pro-

-

moting a facult? ;ember as there is n0°nationa} §tand§{grﬁd{ this. In
many of the older institufions?'praticularly iﬂ those run by State Goverﬁé
ments, stafftpromotions are governed by Civii_service,rules, senfbrity, R
§ears of expérience and other factors. ngevér, in newer institutions,

\
éaculty positions are fi;ied through selection by appropriate committées.
of internal and external applican;s.' This process is 'supposed to select

teachers competent in teaching, research and development. Since research

" is given prior;ty in many higher technological institutions, teathing

&

sometimes »suffers. This is because a young teacher interested in) ad-
vaneing his career tends to neglect teaching. Tﬁis—is probably true in

most of the institutions in the U.S. In the past, research was alpost,

unheard of in India, but of recent funded research has beenlgoing n in

A

the IIT's and some ofher institutions. Also, unfunded ‘research is being i

carried on in many of the schdols. h

) .

1

What was the Central Government's Contribution to Improve Teachiﬂg Quality?

-\ . - S

Fifteen years ago the Central Government started a program called

v

Technicaxi;pachers Training Felléwship Program. Under this program,

‘bright B, S. graduates were selected and they would spend 2~3 years

12




b " : . * ' ) ll
in selected institutions where under the supervision of senior and ax-

perienced faculty, they were trained in'teaching. ~Simultaneous1y, they

»

,vere required to obtain master‘s‘degrse. Some were pursuing Ph.D, degree

_inopiaces where opportunity‘was available. After the training period,
.these trainees were recruited to faculty positions in varieus schools.

During ‘the early 1970 8y the Central Government, established four regional

nL

Technical Iggchers Training Institutes in the various parts of the

qountry. fhese were founded to avoid sending graduates to various
o

engineering institutions for training under the above cited program

and Aalso to achieve unifornm standards in training of engineering teachers.
F

~ These institutbs presetly offer 1-~2 years training legding to the degree

ofaBachelor of Technical Education (B.T. Ed) In recent yearss the tentral'

Gé%hfnment has initiated whdt are knovn as Quality‘Improvement Programs

éi&* engineering faculty. Under this program, teachers from some schools

- -

aré sent to selected institutions abroad to pursue a doctqral degree and

@ .

upon«weturning were to teach &t their home institutions. o : ,
T L . . -
‘ ﬂh* THE ROLE OF PROFESSIONAL SOCIETIES -

/ ; - ".c
There is no society like the Natinn Society f Professional Engineers

in U.S, which controls and regulates the engineering profession by the EIT

and P E.: Examinations and by careful screening of engineers for Boand

,u..

gistration. In India, an engineer ‘holding a Bachelor 8 degree is con-

3 ".

s

'sidered automatically to be a;frofessiOnal Engineer. Only the architectural

.

engineer is reouired to register with the city in which he intends to set

o [ ]

up his practice. Before he can register, though, he needs to get appto~

priate training under a registered grofessional architectural engineer. ' \

0*

InstitutiOn of Engineers (India) is the major society for engineers

¢

concerned aboqt their profession and’ its progress, This society has many )

s N . LY
. . B
KT .
* . . Do e,
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. s major divisions whichlare Civil, Electrical, Mechanical and others.. Each
of these divisions can be compared to ASCE, IEEE, ASME and other'respectively,

- though not ‘tn size.l The Institution publishes journals with articles of

interest to professioual engineers and"teachers, it also holds several

¢

= meetings at various places, enabling engineers to exchange their ideas and

s

' know-how. To the’ author B knowledge. the journal published by the Civil

Engineering Division is one of the most circulated journals in the world

b

Those who are éngaged in engineering activities and without a formal
‘0 engineering education or degree can obtain what is known as Associate
Member of Institution of Engineers (A.M.1.E. )by passing examinations.
equivalent to EIT and PE examination. 1This is considered equivalent to.
a B.S. degree for employment purposes only. By offering these ekam- | — -
inations the institution enables a greater number of people to qualify
aaAProfeséional Engineers.
The gocilety equivalent to the American Society of Engineering
' Education }ASEE) is called the Indian Society of Technical Education
. ) (ISTE). This was formed recently in 1969 and-aims -to serve as a forum ‘
for technical teachers_to interact and enhance their professional com-

PR .

petence, to formulate national,policies on technical education and £o

advaz;% the cause of technical education in, general. Since its inception

——

this society has been running Summer Institute Programs for engineering
teachers with the help of the National Science Foundation to enable.
teachers without graduate degrees to obtain them and others to advance -

their technical knowledge and competence. It is estimatedithat approx- a -

¢ v .
N - - \'
imately 25 per cent of the total teaching community in engineering colleges

. !

-~ have participated in the progran.
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ROLE OF INDUSTRIES
13 ’ . \
There are two kinds of industries in India: Public~sector owned

by Central and State Governments; and private sector which are investor-

Pl

owned. Both these typeé‘%f’indﬁstries emplo& a large.numbar of engineers

trained in India. But these jobs do not offer emough challenge and res-

ponsibility to the engineers working there and there is a lot of frustra-
tion among them. The industries are still'wary of the ability of the
engineerihg graduates and the schools which produce and train them, and

2

henhe, lean heaviiy ©n foreign expertise. So they Qg\not provide enough

opporfunity for native engineers to pf&ve themselves, which has resulted

-

in mané engineers leaving their jobs to hold better and more challenging

jobs abroad. This situation has to change if there is to be progress

through self-sufficiency. What is needed is a good progr;m of interaction

s

between the industries and the educational institutions so that students

may be trained specially to suit the needs of the industires planning to
oy
employ them.‘“Schools should also revise their curricula to suit in-
W -
dustrial nneds and demands. Hence, this interaction has to work both
B

ways if it is to be succesggul and effective.

e
4«""”‘-’

p— -

a s

CONCLUSIONS AND RECOMMENDATIONS

Professional Engineering in India has progressed impressively in th

‘last 20 years and has produced fesponsible, creative engineers. A great

deal of éime and mbney has been invested in aatabl%ghing top grade schools
and programs. But the results from these progfams have not been propor- .
tionate. Before embarking upon further inveétment of time oé"money, the
schools‘must carefully consplidaté what has already been achieved. The

-~

schools need to train their engineers to suit\E::fassional needs after

Ty

’».,J‘ .' LT 15
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evaluating the situation realistically, There are several innovative pro~

. grams that could be introduoed with a little investment. One of them is f
5 > . .
?“ghe:Co~opﬂprggrame,which_have“been successful in. the U.S. for the last

few years, It is encoutraging to note that many people are thinking + . .
along innovative lines and have shown preference for'neéer concepts like
< . N . 6 \ t~ . "1' :
the Open University, proper. interactinn between universities and in-

r
i

dustries, etc. whic are positive steps toward, the progress‘of engi-
neering education’ |
The curriculum'also needs periodic revision and updating so as to-
keep in pace“with industrial progress, and to suittthe local, national
and societal needs. The quality of teaching, faculty expertise and the
physical facilities in .schools must be modernized periodically. Schools
have a paramount role to‘play in research and development'by introducing
innovations in methodoloéies,of technology and engineering. Audio-visual
aids (whatever is available) should ?e given primary importance in claes-
room teaching. The Personalized S¥stem of Inspruction7cou1d also be intro-
duced; Theeetare more successful teaching methods than the classical N
blackboard teaching method. The examination system needs radical,revision,
so“that enaminations will not be looked uponAby a student as a Doomsday‘
Course, but as a necessary step in the process of learning. The pressures
. of one examination at the end of an academic year can be alleviated by o “

l

‘the introduction of quizzes Cone—hour tests), technical papers, course

projects and other innovative techniques. Emphasis on graphics must be
laid so that the young engi.neer can leargl the art of proper report-writing.

An important aspect lacking ih engineering education both in India an

in the U+S. is the emphasis on technical communication in terms of writing.

This must be introduced even at the unéergraduate level, A uniform standard

is to be attained in all facets of education. Lo

16
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The role of army university is to, teach the fundamentals, to acquaint .
the student with the principles of engineering science and scientific methods
and to train them to confront and solve new problems that they may encounter.
The typical Indian graduate is conscientious, vell—disciplined, well-drilled

. ) s :
and hard working. But he should approach any problem with a positive at-7
‘ titude, realizing that he is playing an important role in the development (‘
of his country. He should do his work with dedication and learn t;m )
identify himself with the people and their problems. He should think of
~ himself as a practical e%fineer and must be able to assume leadership
:easily and not be,diffident.

One of the!drawbacks in the past has been lack of communication be- ;
tween the'student and his teacher. Faculty should encourage active student
participation in classes and it must be realized that learning i a two- /
way process. .Students must be given a chance to evaluate their learning

methods and importance must be given to student remarks on faculty, teach-

ing methods, curriculum and the like. . n
[

The aim of any education is to produce individuals who would benefit

.‘o

the society. 1In this respect, the engineering schools have an added res-
,ponsibility of training engineers to be of maximum benefit to soci éy.

For this, the universi%ies should develop bilateral relationship 7ith

-~ . . . . . \

the industries, both in private and public sectors. Collaterallly, Industries

-

. ) . _ » .
should encourage Indian engineers and offer them responsible apd challenging

" jobs. The industries should also disclose their technical prpblems and '
man~-power needs to the schools. In this respect, the Centra Government

can play an important role as a liaéion between the qchool and the. ‘. ;

~ industries and help to achieve meaningful progress in eng neering ed-

ucation{ This, in turn, would_benefit the country“and iys people. It °* 1
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may be worthwhile to set up a body, commission or board to act on behalf
a
/
of the goverqgﬁﬁ_vto see that both schools and industries work cooperatively

<

née nedessary information desirably.  To an extent the council

' Scientificfé;ﬂ Industrial Research (CSIR) fills this gap,

English/would continue'Fo be the medium of instruction for the
forseeable future, especially for professional engineering education.
This i8 én absolute reqyirement today, though it should be recognized

_ that ope day regional 1anguaé£s would be adopted. This is possible
only when the lexicongraphy of engineering of, these languages has

regghed the minimum required level.

7 The professional education pattern in India should eventually be
ructured with that the future Indlan graduates would be capable of
. i
laying a loading role not only in the development of India but also

pIay a leading role in the industrialization of several developing

!
;countries.a
J< !
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e - APPENDIX-A
TYPICAL UNDERGRADUAfE}CURRICULUﬂ IN CIVIL ENGINEERING (C.E.)
; INDIA - ' Usa_(Wvu)
Figst three years First two years
Subject O ) - fiCourses Subject . f{Courses
Chemistry - ' 4 Chemistry 2
English 2 English 2
Mathematics 5 Mathematics 4
Physics 3 Physics ‘ 2
Engineering Désign-Drawing 2 Engineering Design te 2
and Graphics ’ -
,Computation 1 Computation 0
Non CE Courses -.8 Non CE Course (Machanics) 2
Humanities 3 Non~Technical Electives (core) 3
. Basic CE Courses 1
Economics ‘ 2. Economics , 2
o ’ Physical Education - 2
Workshop N . 3 Geology .o 1
& A ) . )
" Last two years v Last two vyears
Geology . %. e 1 . .
Surveying . 1 Surveying 1
Soil & Materials - - ’ 3 Soils & Materials 2
Structyres 4 Structures 3
Hydraulics & Sanitary 5 Hydrdulics & Sanitary . 3
’ Transportation 3 Transportation R
Structures ' - Structures . .
Soil & Mechanics (Electives) 2 Soil & Materials (Both are 2
" Hydraulics T . Hydraulics & Sapitary tech. electives)
- Transportation
. Engineering Economy 1
. o . Seminar 1-
Project , 2 Project ) 1
TOTAL ~ 175-200 TOTAL { 135
N Haurs ° ' . s Hours

20
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<aAPPENDIX~B z
' v

TYPICAL UNDERGRADUATE CURRICULUM IN ELECTRICAL ENGINEERING (E.E.) ‘

INDIA

y -USA (WVU)
First three years

First two yvears

Subject f#iCourses.’ Subject ( #Gourse
Chemistry 3-4 Chemistry - 2 .
English 1-2 English 2 7
Mathematics 2-5 Mathematics ~ s 4 L
Physics _ 3-4 Physics 2 o
Engineering Design Brawing 2 Engineering Design /. 2 ¥
and Graphics , i
Computation 1 .
Non EE Courses 6 Non EE Courses (Mechanics) . 2 47 gt

. Humanities 3 Non Technical Electives (Core) 3 L
Basic EE Courses 1 Basic EE Courses ’ 2 *ﬁ;
Economics 2 Economics 2 ﬁf
Surveying 2 Physical Education 2 &

+ Workshop 2-4 : . R ¢

P

Credit Hours

Last_two years Last two years i
5
Networks & Systems 2~3 Networks & Systems T2 W
Electromagnetics 2-3 Electromagnetics 2 =
Energy (Power) 4 Energy (Powar) 2
Electronics -  4=6 Electronics 3 it B
Math Elective 1 Math Elective 1 5.
) l Engineering Science Elective = 1 § =
{on EE) ' .@‘;'
Communication Communications oy
Control ‘ - Control ' ‘ S
PoweF Systems (Elactives) 2“ b Power Systems (All Electives) b ¥l
. Electronics Electronics ) S
- Computers A
\/, ' Biomedical L
.t Elactrdmagnatics e
4 Humanities - 2 Non Technical Electivas 3 Bl
\ \ Seminar ! Seminar . 1 .
H Project N ™ _2_.  Project 1
N : rorat”  I3B.1F
L 0T. 175-200 -
! _.T AL Credit Hourg®




